This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

' • ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



"^MIS PAGE BLANK 



(uspro) 



(19) ^M/l ^"""OP®^" ' 

^I^F Office europeen des brevets 



(12) 



(43) Date of publication: 

12.11.1997 Bulletin 1997/46 

(21) Application number: 97250129.0 

(22) Date of filing: 21.04.1997 



(11) EP 0 806 222 A2 

EUROPEAN PATENT APPLICATION 

(51) intCiA A61N 1/39 



(84) Designated Contracting States: 


• Bocek, Joseph M. 


BE CH DE FR IT LI NL SE 


Seattle, WA 98102 (US) 




• Yomtov, Barry M. 


(30) Prbrity: 02.05.1996 US 641976 


Issaquah, WA 98029 (US) 


(71) Applicant: INCONTROL, Inc. 


(74) Representative: UEXKOLL & STOLBERG 


Rednriond, Washington 98052-6734 (US) 


Patentanwatte 




Beselerstrasse 4 


(72) Inventors: 


22607 Hamburg (DE) 


• de Corlolis, Paul E. 




Bellevua, Washington 98008 (US) 





(54) Atrial defibrillation system having a portable communication device 



(57) An atrial defibrillation system (10) includes an 
Implantable atrial defibrillator (30) including an atrial fi- 
brillation detector (70) and an atrial cardioverter (76), 
and an external communication device (110) dimen- 
sioned to be hand-held and including an RF transmitter 
(1 30) for transmitting a command signal to the implanted 
defibrillator. The implantabe defibrillator includes a re- 
ceiver (102) for receiving the command signal, an acti- 
vator (64) responsive to receipt of the command signal 
for activating the atrial fibrillation detector and the atrial 
cardioverter If the atrial fibrillation detector detects atrial 
fibrillation, and an RF transmitter (106) for transmitting 
an acknowledgment signal to the external communica- 
tion device responsive to the receiver receiving the com- 
mand signal. The external communication device fur- 
ther includes a receiver (1 28) for receiving the acknowl- 
edgment signal and an indicator (112) for providing a 
perceptible indication responsive to receipt of the ac- 
knowledgment signal. 
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Description 

BACKGROU ND OF THE INVENTION 

The present invention poncfrtlly f oldies toa defibril- 
Ui-ior system mcUdnq rtn ^trwl ccfibnlUtor for applying 
c^-.rdovcrtinq eiectriCHl energy to tre nlna a human 
hcHfl in need ol Crircioversior l^c present invention is 
more p<iri»cuUr»y directed to such h systerr having a 
portnble communication device c ip<iblc ol communicat- 
ing with !hc implrtnirtolc rttr-nl dclihrittitor to initiate atrial 
libf ilUlicn t'tcrripy or to so oct dinercnl therapy modalh 
tics 

Airnl libnHation is probrttly the most common car- 
dwc irrhythmirt Although it is not usu^lfy a ite threat- 
oning rirrhythmn it is assoctnled witn stroKcs thought 
to be caused ty Dk>xJ clots lo mnq *i rucns a sl^qrviri 
bl.Dod now HS rt rosuft ol proionoeo mrvii tiOfili^tion In 
HCJditon p<.I»ciis rtttliciod with rtlriat fiOnlW^ ion qcnc'HlV 
e*pc ict»ec pHlpil^lions oi Ifio ticvirl ^ua rrvtv even c« 
pcftc-r»ce Ui//aie&s> cf even Uj^i, ol cm t^iL^^^n,.:,^ 

AtfLii fibnlrition occurs SJddCnfy ^fx2 Irr^cs 

c^incnly t>cco'fcctc<Jby rt dischnrqcol dectfc^? <vw.»rr^, 
to tho hcirl lmfLirt.iblc »itr*it dctt&rilt.ii;> k vc ti«: 
come it Cility to provide fCliCl to p.iticnls Ouftcf^vj fforr? 
OCCu-roncoc Ol rtlrnl tibnlLifion 

_ Po» ommplc mpUnl^blo ntrwif ccf*^^'.t*.*t .rv ^xJ 
lo^ systems ^^tchoxhibet comploto nuvrwrx^^^ 
tmn Hfo fijijy rtosrrihoil m II S =>alonf N *^ - ^r 
issued February I 1OQ4 lor •|mprovoc Atn.,, u 
tor rtnd Method* U S Patent No 5 35C> 4,%* *&4.^>j 
September 27 1094 lof 'Lend Sys em to* um •r.t? ^> 
Atfwi Dolftnllalor and Method' and U S ^ r,icrM 
5 20r 219 issued May 4 1993 for -Atn^J CoU>.n,fcf 
and Method for Providing Inien/al Timmg Pro t: C-*»r> 
©version* nil of which patonts are nssignod ii ^^-^ 
signee of ire present tn^cnuon and ncocp>,ff<x: m 
bv reference Each of these patents disc ow*s 
Clairrs an mplanlrttrle atrnf detibntlalof «vtHvo»' ^irwt! 
hbnllalicn is automa ically detected and v%^»of> fm>oo.x: 
c^hrdJDvcrting oloctncaf energy is applied :c i*h- a?.'fc^ to 
terminate ino ntrial fibrillation coisodc and fo* ,tr> ino 
heart to fK>'rnai s nu5 rhythm 

As witr any impantab e devce it *wouidb<- ot.^\» '» 
bio to be able to orovido the patient wiin some rn^v^i 
control for the implanted device For example w^x^f 
able oacemakors known in the art may be loao* 
livaled by placing a ffir:gnel ovei tt e niplafti t>rtc Tr« 
rn^igneltlieldof InuaiagnelcaubebaiceCbK^tt.f. 
the implaniod device to remain either open or cicoo j ai 
long as the magnet is held there Othc maty^i mcxJcs 
are known for checking the power levels cf the irr^mi 
ed device b^ittcry for example 

While magnets have proven effoctrvo ir tfx:- tavi 
they are not ccnvoniont to use. First of all suc^ rr^ i^^yt i 
are heavy and in nx>sl uses, rather large m<,krv3 tf>#>r-> 
difficult to carry in a pocket or purse Also brr^.i«.. 
magnets produce a magnetic field, they can of ^sc nu- 



tation or other type of audio tape to which they may 
come into close proximity with in a purse or pocket. Un- 
der such conditions, they can also erase the magnetkj 
strips on credit and bank cards. They would further 

^ erase floppy disks for computers. 

Providing some manual control over an implanted 
atrial defibrillator is described in U.S. Patent No. 
5.490.662. There, a magnet is described for generating 
extemal commands which cause the defibrillator to en- 

^0 ter a therapy sequence. A magnet is certainly effective 
for such use. However, in addition to the drawbacks pre- 
viously mentioned, magnets do not provide any means 
for feedback to inform the patient that the implanted de- 
vice Is acting upon the external command. An acknowl- 
edgment of receipt of a command and the fact that the 
implant is implementing the command would be impor- 
tant feedback to patients. This is especially true if the 
patient is attempting to have the implanted devrce Initi- 
ate much needed therapy 

CO 

SUMMARY OF THE INVENTION 

The invention provides an atrial defibrillation sys- 
tem including an implanted atrial defibrillator including 
- • tf»or,ipy intervention means for detecting and cardiovert- 
r»q atrial fibrillation, and an external communication de- 
vro dimensioned to be hand-held and including an RF 
transmitter for transmitting a command signal to the im- 
r^miable defibrillator The implantable defibrillator In- 
ciiKios a receiver for receiving the command signal, a 
stage for performing a task responsive to receipt of the 
command signal and an RF transmitter for transmitting 
inn acknowledgment signal to the extemal communk:a- 
tion devrce responsive to the receiver receiving the com- 
mand signal. The external communication device fur- 
ther includes a receiver for receiving the acknowledg- 
ment signal and an indicator for providing a perceptible 
»KJication responsive to receipt of the acknowledgment 
sign.'tl 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of an atrial defibrillation 
system embodying the present invention. 

F igure 2 is a block diagram of a portable communi- 
cation device which may be used in practicing the 
p*oscni invention. 



DETAILED DESCRIPTION OF THE PREFERRED 
^ EMBODIMENT 



Referring now to Figure 1 , it illustrates an atrial de- 
fibrillation system 10 embodying the present invention 
including an Implantable atrial defibrillator 30 shown in 
association with a schematically illustrated human heart 
m nood of atrial fibrillation monitoring and potential car- 
ri*-ivnrsion and a portable, hand-holdable external com- 
munication device 110. The portions of the heart illus- 
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trated in Figure 1 are the right ventricle 12. the left ven- 
tricle 14, the right atrium 16. the left atrium 18. the su- 
perior vena cava 20. the coronary sinus channel 21 
which, as used herein, denotes the coronary sinus 22 
and the great cardiac vein 23, the coronary sinus ostium 
or opening 24. the left ventricular free wall 26 and the 
inferior vena cava 27. 

The atrial defibnilator 30 generally includes an en- 
closure 32 for hermetically sealing the internal circuit el- 
ements of the atrial defibrillator to be described herein- 
after, an endocardial first lead 34 and an intravascular 
second lead 36. The crx:losurc 22 and first and second 
leads 34 and 36 are arrangcc lo be implanted beneath 
the skin of a patient so as to render tnc atrial defibrillator 
30 fully implantable. 

The endocardial first lend 3-: preferably comprises 
a endocardial bi-polar tend rwi«/in ^ c cctrodcs 38 and 40 
arranged for establishing ctccnc^ii oontrict with the right 
ventricle 12 of the heart The oiocifocJos 35 and 40 per- 
mit bi-potar sensing of vuf»ir»Luini nctivniions tn the right 
ventricle. As itIustiatcU ttio 'o<^«J 34 i> picf*jiably fed 
through the superior vcvt ro nto tr»c right atrium 
16 and then into the rignt vcnif icic ' r ns iitusi rated. 

The second lead 36 ocncr.tty rKTiudoo n first or tip 
electrode 44 anda Gccooo o* p*c«ifTvii ciccirodc 46 As 
illustrated, the second tor^ t?. fkatcio hoc nrranged 
to be passed dov/n the su(>of of vo«v4 c«<v^ 20 ntc the 
right atrium 16. into the ccr^x^^ry v*-»u* o^tia-n 24 and 
advanced into the cr>fr*v^f> rrv-^rwi ?l nf the 

heart near the loft sico xhr^t^ j s< : Tr^,! tr^ trf^f :v tip elec- 
trode 44 IS within the co*o^v<'> srfTUi* cv^nne* 2' cither 
withm the coronary sinui «a» tccnt tt\c icn vonficle 
14 and beneath the Ic't auk^ ir o» rrxjst pfcterabty 
withm the great cardiac von 23 .^».Kon' tr»o ic»t ventricle 
14 and beneath the lot: ^ fn^ ir The ctoctrodcs 44 
and 46 are spaced ap^ri tucr ir»nT tnc ti»st elec- 
trode 44 IS positioned as ocs>:rtOod ^ibovc the second 
electrode 46 is in the right ,iUtum io 

The first electrode 44 toac irK»r with the sorond elec- 
trode 46 provide bi-poim s^nslrvQ or ho^ft rKtvity ir the 
atria 16 and IB The- first ckxrtrcoc 44 nrKJ the second 
electrode 46 further provOc for "he delivery oi dcfibri-- 
laiing or cardiovcriing ciccti icni crtcrgv to the ^xtui 

Within the enclosure 3^ f^c Hirni octiDniiritcr 30 in- 
cludes a first sense rsmpiifict tv ho H ^hvo ootoctor 
and a second sense anrpiiticr S4 Tnc f r si sense cinpii- 
tier 50 and the R wave oetccior 52 together with elec- 
trodes 38 and 40 of Icrtd 34 ^ci^c vciUiicul^if rtc-ivd- 
tions of the right ventticic 2 The bcccf id :>cfibc nrripli- 
fier 54, together with the first electrode 44 and second 
electrode 46 of the second lead 36 detect atiial activity 
of the heart. 

Tho output of the first sense amplifier SO is coupled 
to the R wave detector 52 Tho R wave detector 52 is of 
the type well known in the art which provides an output 
pulse upon the occurrence of an R wave being sensed 
during a cardiac cycle of the heart The output of the 
second sense amplifier 54 is coupled lo an analog-to- 



digital converter 56 which converts the analog signal 
representative of the atrial activity of the heart being de- 
tected to digital samples for further processing in a man- 
ner to be described hereinafter. 
5 The enclosure 32 of the atrial defibrillator 30 further 
includes a microprocessor 58. The microprocessor 58 
is preferably implemented in a nrtanner as described In 
U.S. Patent No. 5.490,862, issued February 12. 1996 
and which is fficorporated herein by reference. The im- 
10 plementation of the microprocessor 58 in accordance 
with this embodiment of the present invention results in 
a plurality of functional stages. The stages include a se- 
quence initiating stage 60, a timer 62, an activation con- 
trol stage 64. a nrKxJe select stage 66. an acknowledg- 
es ment stage 67. an atrial fibrillation detector 70. and a 
charge and delivery control stage 72. 

The microprocessor 58 is arranged to operate in 
conjunction with a memory (not shown) which may be 
coupled to the microprocessor 58 by a multlple-brt ad- 
20 dress bus (not shown) and a bi-directional multiple-bit 
data bus (not shown). This permits the microprocessor 
58 to address desired memory kDcations within the 
memory for executing write or read operations. During 
a write operation, the microprocessor stores data and 
2S operating parameters (such as a selected modality) in 
the memory at the addresses defined by multiple-bit ad- 
dresses conveyed over the address bus and conveys 
the data to the memory over the multiple-bit data bus. 
During a read operation, the microprocessor 58 obtains 
30 data from the menriory at the storage locations identified 
by the multiple-bit addresses provided over the address 
bus and receives the data from the menrK>ry over the bi- 
directkxial data bus. 

For entering operating parameters into the micro- 
ns processor 58. such as mode selection, the microproc- 
essor 53 receives programmable operating parameters, 
such as mode commands, from an external controller 
100 which is external to the skin of the patient. The ex- 
ternal controller 1 00 is arranged to communicate with a 
-iO receiver/ transmitter 102 which is coupled to the micro- 
processor 58 over a bi-directional bus 104. The receiver/ 
transmitter 102 may be of the type well known in the art 
for conveying vark>us infonmation which it obtains from 
the microprocessor 58 to the external controller 100 or 
-^s for receiving programming parameters, such as mode 
conrvnands. from the external controller 100 which the 
receiverAransmltter 1 02 then conveys to the microproc- 
essor 58 for storage in the aforementioned external 
memory within enclosure 32. 
SO The receiver/transmitter 1 02 includes a transmitting 
coil 1 06 so that the receiverAransmltter 1 02 and coil 1 06 
form a communication means. Such communication 
moans arc well known in tho art and may be utilized as 
noted above for receiving comrriands from extemal to 
55 the implantable enclosure 32 and for transmitting data 
to the external controller 100 from the implanted enclo- 
sure 32. One preferred communication system is dis- 
ctosed. for example, in U.S. Patent No. 5.342.408. 
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which is Incorporated herein by reference. 

The receiver/transmitter 102 may also communi- 
cate with the portable communication device 1 1 0. How- 
ever, the parameters which may be provided by the de- 
vice 1 1 0 are preferably vastly limited as compared to the 
parameters which may be derived from the external pro- 
grammer. To that end. the parameters which may be 
communicated from the device 110 are preferably sim- 
ple mode select commands and a therapy sequence 
control command to initiate therapy The mode select 
commands preferably set the defibrillator into one of a 
number of modalities wherein each modality is deter- 
mined and controlled by parameters which can only be 
selected by a physician operating the external program- 
mer 100, 

In accordance with the present invention, the ac- 
knowledgment stage 67 formats an acknowledgment 
when the defibrillator 30 receives a command from the 
device 110. The acknowledgment is transmitted by the 
Iransmiller/receiver 102 to cause an indicator, such as 
a light emitting diode 112 (LED) to provide a readily per- 
ceptible indication that the command was received. This 
provides positive feed-back for the patient which has not 
been possible with prior art magnets. Hence, the patient 
will positively know if the command was received and Is 
being acted upon by the implanted device 30. 

The atrial defibrillator 30 further includes an inter- 
vention sequencer 68 which performs an inten/ention 
sequence task, including atrial fibrillation detection and 
cardioversion of the atria (if necessary) . To that end. the 
inten/ention sequencer includes the previously men- 
tioned atrial fibrillation detector 70 and charge and de- 
livery control 72. and a charger and storage capacitor 
circuit 74 and a discharge circuit 76. 

Each intervention sequence is begun by the se- 
quence initiating stage 60 receiving a sequence com- 
mand. The sequence command may be generated by 
either a magnet generating a magnetic field to tempo- 
rarily closed reed switch 63 or by the communication de- 
vice generating an RF signal to be received by receiver/ 
transmitter 102 in accordance with this preferred em- 
bodiment. When the inten/ention sequencer 68 is not 
performing an inten/ention sequence, it is held in a de- 
activated or inactive state by the activation control stage 
64. When an inlen/ention sequence is to be performed, 
the sequence initiating stage 60 overrides the acilvatiori 
control stage 64 to cause the Inten/entbn sequencer to 
perform an Intervention sequence. 

Each intervention sequence preferably begins with 
the sequence initiating stage 60 causing the atrial fibril- 
lation detector 70 to determine if the atria are In need of 
cardioversion. This analysis Is preferably performed on 
data obtained from sense amplifier 54 and analog-to- 
digital converter 66. which is prestored in the aforemen- 
tioned memory (not shown) external to the microproc- 
essor 58. but contained within the implantable enclosure 
32. The atrial fibrillation detector 70 may alternatively be 
of the type which performs real time analysis of the data 



provided by the analog-to-digital converter 56. 

If the atria are in fibrillation, and hence in need of 
cardioversion, the charger and storage capacitor circuit 
74 under control of the charge and delivery stage 72 
5 charges its storage capacitor to a predetermined volt- 
age level for cardioverting the atria of the patient's heart. 
When the capacitor of circuit 74 is charged, the charge 
and delivery control stage 72 then causes the discharge 
circuit 76 to discharge the storage capacitor within cir- 
10 cuit 74 for a predetermined time to provide a controlled 
discharge of cardioverting electrical energy to the atria 
of the heart. To that end, the discharge circuit 76 is cou- 
pled to the first electrode 44 and the second electrode 
46 of the second lead 36 for applying the cardioverting 
15 or defibrillating electrical energy to the atria. The dis- 
charge is preferably initiated in timed relation to an R 
wave detected by sense amplifier 50 and R wave detec- 
tor 52. Interval timing priorto energy delivery Isalsopref- 
erably performed as taught in U.S. Patent No 
20 5,207,219. 

Lastly, the defibrillator 30 includes a depietable 
power source 78, such as a lithium battery. The battery 
78. of course, provides power to the electrical compo- 
nents of the atrial defibrillator 30. 
25 The overall operation of the atrial defibrillator 30 is 
preferably carried out as described in U.S. Patent No. 
5,490.862: incorporated herein by reference. As de- 
scribed in that patent, the atrial defibrillator 30 is first 
placed into one of a plurality of different modes of oper- 
30 atlon. The selectable modalities include an automatic 
nfKJde. a patient activated mode, and a combined auto- 
matic and patient activated mode. To that end, at rela- 
tively short, predetermined time inten/als. the RF trans- 
mitter/receiver 102 is activated to determine if either the 
35 external controller 100 or the communication device 110 
Is attempting to communicate with the implanted defi- 
brillator 30. If a program mode control signal is being 
received, the mode select stage 66 will cause the ac- 
knowledge stage 67 to format and transmit an acknowl- 
40 edgment, decode the nrxxJe command and set the defi- 
brillator 30 into the selected mode of operation. 

The mode select stage 66 first determines if the re- 
ceived program mode command corresponds to the au- 
tomatic mode. If it does. It then sets the microprocessor 
^5 58 in the autonnatk: mode for obtaining those programs 
Instructions from the external memory which corre- 
spond to the automatic mode of operation. If it is deter- 
mined that the received program mode command does 
not correspond to the automatic nrKxJe. the mode select 
50 stage 66 then determines If the received program mode 
command corresponds to the patient activated mode. If 
it does, the mode select stage 66 then sets the micro- 
processor into the patient activated mode for obtaining 
those operating instructions from the external memory 
55 which correspond to the patient activated mode. If the 
mode select stage 66 determines that the received pro- 
gram mode comnnand does not correspond to the pa- 
tient activated mode, it then sets the microprocessor into 
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the combined automatic and patient activated mode. 
Tills will cause the microprocessor to obtain those op- 
erating instructions from the external memory which cor- 
respond to the combined automatic and patient activat- 
ed mode. 

If the atrial defibrillator 30 is set into the automatic 
mode by the mode select stage 66. the atrial defibrillator 
30 will enter the autonoatic mode. It will automatically, at 
predetermined times, determine if the atria are In fibril- 
lation. If the atria are in fibrillation, cardioverting electri- 
cal energy is applied to the atria until the atrial fibrillation 
episode is terminated or until a predetermined number 
of cardioversion attempts are made. 

If the patient activated mode is selected, the se- 
quence initiating stage 60 continuously detects for a se- 
quence command generated from external to the pa- 
tient. When the sequence command Is received by the 
Implanted device, the sequence command will have 
been detected and the sequence initiating stage causes 
Ihe intervention sequence lo be performed. The atrial 
fibrillation detector 70 first determines if the atria are in 
fibrillation and in need of cardioversion. If the atria are 
not in fibrillation, the process is terminated and the se- 
quence initiating stage once again waits for another se- 
quence command. However, if atria are in fibrillation, 
cardioverting electrical energy is applied to the heart. 
After the cardioverting electrical energy is applied to the 
heart, the atrial fibrillation detector 70 determines if the 
atrial fibrillation episode has been terminated. If it has. 
the process is terminated and the sequence initiating 
stage once again waits for another sequence command. 
When the sequence initiating stage is detecting for a se- 
quence command, the activation control stage 64 main- 
tains the intervention sequencer 68 in the deactivated 
state. If the atrial fibrillation continues, the atria are once 
again cardioverted. This process continues until the atri- 
al fibrillation episode is either terminated or until a pre- 
determined number of cardioversion attempts have 
been made. 

Lastly, if the atrial defibrillator is programmed into 
the combined automatic and patient activated mode the 
sequence initiating stage 60 continuously waits for a se- 
quence command or for the timer 62 to time out. When 
either occurs of the sequence initiating stage 60 will 
cause the intervention sequencer 68 to periorm its in- 
tervention sequence as previously described. 

Turning now nnore particularly to the communication 
device 110 of Figure 1, in addition to the LED 112. it in- 
cludes a liquid crystal display (LCD) 114, a coil antenna 
116, and a plurality of press switches 117 including 
press switches 1 1 8 and 1 20. The LCD 1 1 4 may be used 
for displaying short messages indicating modalities 
available for selection, current modality, and rocoipt of 
a therapy initiation command or modality selection by 
the implanted device. The coil antenna 116 may be used 
for both transmitting and receiving RF signals. The push 
switches are provided by selecting a modality by press- 
ing switch 1 18 and sending a sequence command to inr 



itiate therapy by pressing switch 1 20. 

Figure 2 is a block diagram of the communication 
device 11 0. It includes a microprocessor 1 22. a memory 
124. a display controller 126, a receiver 128 and trans- 

s mitter 130, the coil antenna 116. the switches 117, and 
a battery power source 1 32. 

The microprocessor 122 controls the overall func- 
tioning of the device 110 by performing operations de- 
fined by operating instructions stored in memory 124. 

10 The instructions stored in memory 124 preferably in- 
clude instructions defining a communication protocol 
connpatible with the implantable device 30. The display 
controller 1 26 controls the LED 1 1 2 and the LCD 1 1 4 of 
the communication device 110 in a manner known in the 

IS art. The receiver 1 28 and transmitter 1 30 are controlled 
by the microprocessor 122 for communicating with the 
receiverAransmitter 102 of the implanted device 30 
when required. 

Whenever the transmitter 1 30 sends a command to 

20 ihe implanted device 30, it will expect an acknowledg- 
ment from the implanted device that the command was 
received and is being acted upon. When the acknowl- 
edgment is received by receiver 128. the display con- 
troller causes the LED 1 1 2 to light-up so as to be readily 

25 discernible. To further that end, the LED 112 may be 
caused to blink on and off by the display controller 126. 
Also a short message may also be displayed on the LCD 
114 to further indicate that the command was received 
and the type of command or mode selection made. Al- 

30 ternatively. the indicator nriay be a small speaker 1 34 to 
produce an audible sound or a vibrator 136 to produce 
adiscemible vibration. All of the foregoing provides pos- 
itive feedback to the patient when making an external 
command not previously available in the prior art. This 

35 positive feedback includes both an acknowledgment 
that the command was reached and a description of the 
task being performed responsive to the command. 

While a particular embodiment of the present inven- 
tion has been shown and described, modifications may 

40 be made. Hence, it is therefore intended in the append- 
ed claims to cover all such changes and modifications 
which fall within the true spirit and scope of the inven- 
tion. 



1. An atrial denbrillalk>n system (10) including an im- 
plantable atrial defibrillator (30) for detecting and 

so cardioverting atrial fibrillation; and an external com- 
munication device (110) including an RF transmitter 
(1 30) for transmitting a command signal to the im- 
plantable defibrillator, and the implantable defibril- 
lator including a receiver (102) for receiving the 

ss command signal, the system characterized by a 
stage (68) for performing a task responsive to re- 
ceipt of the command signal, and an RF transmitter 
(1 06) for transmitting an acknowledgment signal to 
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the external communication device responsive to 
the receiver receiving the command signal, and the 
external communication device being dimensioned 
to be hand held and further including a receiver 
(1 28) for receiving the acknowledgment signal and s 
an Indicator (112) for providing a perceptible indica- 
tion responsive to receipt of the acknowledgment 
signal. 

2. The system of claim 1 further characterized by the io 
stage (68) for performing a task including an atrial 
fibrillation detector (70i for delecting atrial fibrillation 
and a cardiovertor i76) for cardioverting atrial fibril- 
lation. 

15 

3. The system of claim 1 further cnaractcnzed by the 
stage tor performing « trtsK inc^ud ng an operating 
mode select (66) 

4. The system of ctriim^ I 2 oi 3 luf trier cririraclerized 20 
by the indicator i112i tH;v ^ n vi^iLtk* l«s4ttt pioducing 
device. 

5. The system of ciciimo ' C G o< 4 f uritcr chciracter- 
izod by the indioitor r * i C > bcinq .i itqhi emitting di- 
ode 

6. The system claims t r 3 4 t lurtro* rfviracter- 
ized by a display i lt4 ir> nrspi^yvio ^ mosvige 

30 

7. The system of Ciriims 1 r 3 4 5 fcrthof charac- 
terized by a display ( 1 1 4 , to trya»c.-.unQ trc task be- 
ing performed in rospon*>c ic trw comrrvind signal. 

8. The system of claim t farthc cvir^jen/oc by the 35 
indicator being an aucit>ic sound roouc nq device 
(134) 

9. The system of claim i furtf)ct cvifrtctcn/oc by the 
indicator being a vioratKsn prod jcmq device ( 1 36) 40 
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(54) Atrial defibrillation system having a portable communication device 



(57) An atrial defibrillation system (10) includes an 
implantable atrial defibrillator (30) including an atrial fi- 
brillation detector (70) and an atrial cardioverter (76), 
and an external communication device (110) dimen- 
sioned to be hand-held and including an RF transmitter 
(1 30) for transmitting a command signal to the implanted 
defibrillator. The implantabe defibrillator includes a re- 
ceiver (102) for receiving the command signal, an acti- 
vator (64) responsive to receipt of the command signal 
for activating the atrial fibrillation detector and the atrial 
cardiovertor if the atrial fibrillation detector detects atrial 
fibrillation, and an RF transmitter (106) for transmitting 
an acknowledgment signal to the external communica- 
tion device responsive to the receiver receiving the com- 
mand signal. The external communication device fur- 
ther includes a receiver (128) for receiving the acknowl- 
edgment signal and an indicator (112) for providing a 
perceptible indication responsive to receipt of the ac- 
knowledgment signal. 
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